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S. 5 

n^3^^-^o]^ RNase. *>tV^ 

H 1^ ^^]^}s^3] ^Bl. oi, #7], ^oi, ^ ^21^ RNase7l- JLa(yeast)Sl RNA(riboso 

mal RNA)* §«flsl-fe ^.o^^^ RNase <a^(RNase activity staining) l^* M-E^^a Jl. 

->■•. 3^^3l^-^■o]^ RNaseSl ^Bl-xflfe bJ = 

:£ 2^ A>itl-f^°J ^s., ^^1. S ±^7}^s] ^^2i^^s.^B] ^eltb* ^--^^^ ^ <§^-^^(Siiv 
er staining)^S. ^-t^^ ^<^1j1, 

— : :?i^lA>2). 4j.^^^-B.ola^ RNase^l M-^l-vfl^ HH^ 

M : S$ ^;^>^ 

A : RNase ^^]^ B : RNase 2 -B-'^(unit) 

C : RNase 4 -B-':^(unit) D : RNase 6 -fi-^{unit) 

S. 4^ ^;^1A1-4S] ^^<HlAi §e]- ^^S^l-^o]^ SI ^ S2 RNaseS^t^:^^^ ^-Isfl^l-fe 

£ 5^ 2}-^^o] ^^^^-s-o]^ RNase ^ ^^^i^-^o]^ RNase^ 2:-*^** i^S>fe 

A : 1 mM ZnSO 4 + RNase 10 -B-'^ ^ ^ 
B : 2 mM ZnSO 4 + RNase 10 -fi-^ H el 
C : 5 mM ZnSO 4 + RNase 10 -B-bi ^S] 
D : 1 mM CuSO 4 + RNase 10 -B-^ 
E : 2 mM CuSO 4 + RNase 10 -fi-^ 
F : 5 mM CuSO 4 + RNase 10 -B-^ ^^ ^ 

S. 6a^ ^ ^'^Sl RNase ^1«fl^l ^>^;^lofl>H :^>7>^^^>a^ Sa>S.o1] ^2lS>7l 

^v^i-i-s^^Ajo] E^5|•5lo^ ^}7m^<^ i^n- l4E^u^^ ^joui. 
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IrSl-^A^ol E|-sl-s)o1 ;.V7l5l-^<Hl SlSfl ^^M: ^<^]^. 

^ ^>7>1-^^AJ ;^>7>-i-^^Aj ^ ^7] »8-^^ «^l-8-S>'^ ?^>7>-l-^^>a o] E^-J^ 

sIcH ;^i.7ls)-§.oll 2l«fl A^1-<H1 ^tb ^ O-S. ^511 ^^S. :^l-7>l-^^^j # 2:^S>^ -^o) RNase^^ 

^ISflSl-fe 7isl);0l^ %AV.^ S-S]^ CUSO4 ^ZnS04 » i^sj-fe 7l-7>l-Sj-^-^j ^7) ^V7>l-^^>^j 

•^l ^1^^J-<H1 o]^S\ ^1.7].^5^:^A^o] A^^^ 71-^131 o^^,^ ^7] ^>7>l-S}-^Ajol^ ;^1.7l5l-&^^ ^^5)^1 

Sffe ^j^^ Sl^l^cf. HS., <^lBm ^1-7>1-^^^^ ^»-&^ ■^^^^S. ^;gol 7l-^«|-Cl-. 

^, ^>7>1-S1-^^^^ q-E^-^^ ^1-1-^ o] -7l ^§f<^ Cf^ ^^£1 *7>^S ^^Sl<H<^>°J *>S.S., 

7.}?}^^^^^ ^1-21 ;g^oi] cfs. ^^^9\ 7}<^^°] ^^^r ^-g ^ *-i-ofl -§-21- U-S^?^ £^ v}^o\] £1 

7^±.^}sl 9X^^, IJ-^^^^ ^^^7> f-^^mji e>c-]el-£ Tilled 7H^7H /H^^'S-, ^ 

^» <^l-8-«M ^^isl-TlM- ^<a^ «ie|^7l-^^ ^31 'S-^^;^^ Ai-^^H 7m7l<Hl fj- 



7} ^7) RNasefil ^-f z]- ^f^pfcf -fi-^^l^^o] cf =. RNase7l- ^^2i^^] ^^m^ ::i 

•S-o] oj-^sl ;i>ifj-^ Al^t- nfl, ^^a^^i -So] RNase7> ^HlS)«H ^M^^S] rRNA^J^ -ii 

^sfl^Vcfji <^^;^ Sl4(McClure Nature, 1991). o]S. <ysfl ^1;^-^ oj-^o] -y;^^ ^^lo] 1/3 

s5-u2]slo1 ^^^o] Al;^.^);.) ^^^Ife ^>7l2}-^oll ol^o^x];.! ^o> 4^0] ^ 

01-^^1 *Sl-7fl 



1-<H7>711 5)^1°}- >a-7l RNase°ll ^-S-s)-^ ^>7l2l-^m2l inhibitor) £^ ^-8-^l(receptor)Sl 

^-§-21- ^^slTll^c}-. oleltV 3h-8-^ ^^aj ;^>7lS^^Sl rRNA'a-l: ^Sfl*]-^ a] j^^ig-^^ o.^ 7]- 
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^al5)^ RNase» ^-g-s|-fe ^■%-^3\^Sl7} 7^7]^^$] ^^1=1^1 ^<*W ol^Sl 

Jgo] <gl5l;^l ^sl-Tll sjji Hl^>7l n^9] rRNA^ RNaseSl ^:^-g: ^J^] ^7\] ^^S.«^ ^^^3] Al^g-o] ^g.^-^^ 

ne^uf, c-l-^i ^-S-^s] ^^l<?l;^l-( inhibitor )M- =^-§-^1 S-^Hreceptor molecule)^! cflsfl^i^ M]:^] ^Jr^s] <=^=f-^^ci\] 

^ ^^2:2joilAi ^Hlslfe RNase7> S^-g-^^ ^^^3l^ ifl-^<^|Ai£ t^^cf^ ^SL7} $X-^ ^ojcf. 

tb^, ^1-2]-, Hfl. ^ oj-a-j^ 2).^^, »J-^ q=-8-^#, EffS, 7^, ^«fl, ^J;^}- 

7M2f ^11^1:21 ^V7>l:Sl-^A^-gr -JJ-^CSj-^S^D-^-^l^jol^Ai o-^xl— s-ol^ol RNase^] 2]^ ^;^ol Sx^^t^SL 
M.2LS\o] Slcl-(:^<a^ ^, Plant Molecular Biology. 26:757-762, 1994; ^. 29(l):41-4 

6, 1997; 'a<a^ -i-. Journal of Plant Physiology. 154:63-70. 1999). 



o]s\- ^^t}c^ ^ ;^>7>l-5}-^Aj-i- ^^s}^ s^^^^\-^o]^ RNasel- 1992^<^1 47^]<^ 

M ^^S. ^el^M ^3.^ $X-^^i^^^^ ^, Bioscience Biotechnology Biochemistry, 57(7):1172-1176, 1 
993; ^*]#^ ^] 1,262,865^). S^^yS. ^ ^-8: MM:^ 7}7}M:^^^^<^] ^<^t}^ -fi-^;^}*^ fl-^^V 

«> Silica ^. Plant Molecular Biology. 26:757-762. 1994; ^"S^ Plant Cell Physiology. 36(8):162 
1-1627, 1995; <a-& ^1 7-187557:S:). 



°H1 ^ ^>7lsq- :^>7>l-S}-^Aj ^#£1 ^^11- m^t}7] flsM, ^^^3i-s-ola| RNaseS] 

o^^s] 2).^^ ^iL§ ^ ol-qei- ^g^tfl^ ^^^.V <^^^^ slSicf. 

i^-T^o] ol-t-jixl- -6-Hr I!)-;^] 

^» ^flafleW ^1-71 Sj-^^l S]n ^^o] ol^o];^ ^Dfll- nn^ ^ o;^^ ^d> o}.qef, ^^^o] ^7}^^ ^ 

^tfl^^lS =r ^^a^j-s-ol^oi RNaseSl ;^Sl];Hl 2:'^^#<^ ^<^m. 

t'^2l -F-^^ ^ -4-8- 

^7] s.^^ ^^^^7] ^^l-oi, ^ ^ig^ :^]-7}-l-^^Aj^ S^Sl-fe aJ-^2:a5-Wl^ RNaseSi ^"l^flsl-^ §^ 

E^. ^ ^7l ;^>7>-i-^^>a s^^l 2:^^!-^ ol-§-*H 7^7}^s^^^^ 

-g- ^^-B: 7.}7}^n^^^^ 3i^t}^ ^^2L^-^o^^ RNase^i ^^^B^m i-^* jl^^v^ ^>7>i-^^a^ 

^ ^s^"^^)-^ ^l-7]£l ^^^4** -g-§-*V«=1 ^l-7>l-3l-^Aj4 5^-^2:4 -^0)^01 RNaseSl ^isfl^ll- 
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^ ^^^l*l-55[cf(a 2#S). at!-. ^^144^] ^2^. #7], ^ RNase* ^ 

^Bl€ RNasei4 ^^^1 ^7l<^-S-^ RNase ^'^j "S-i^^ ^^S>«| ^^2:31 <i>H RNase7> ^^2: 

3j_s.ola^«y RNase ^-asV^cKS 1#2:). oj-^ei ^>5!)- §#^1 ^^S^j-S-ol^j RNaseS^ ?^}o]^ s,^}^ 
7) ^sl-<H. ^S., ^^1, ^^-^ ^ ^7}^S] ^^2^^o,s.^B] RNase* ^2^- ^^Itb 4^ RNase <S^4 <g 
-f-^H ^^2:21 -^ol^j RNase7> ^^}t]. ^^7} cf^- ^^«>5acf(H 2%3i). 

^7] :^x]A}ji^S\ 3^-^2:21-^.01^ RNase7l- ^l-7}-i-^^^J^ 2:^s>fe ^J-ft ^?l*}-7l ^*l-<^. ^^o^S.^ 
^ n^^^ ^^J-i- ==r Slfe ^"S- Hfl^KWilli Jahnen ^, Plant Cell. (1):501-510, IQSQ'd 5^: Ha 

rris Plant Physiology, 189:360-367, 1989)<Hl ^7] Sj-^^a] -^o] RNasel- ^ 7>s>oi ^;^1a>2]-s1 s}-^^ 
^^J- *a=^^l- ^*s>^i:^(£ 3%3^). ZL ^21- ^^2:a!-^«»l2l RNase7> -tl^^ ^^ll^^S.-^ ^V7>1-^^^^^ 

^s^'^^Vfe ^ ^^i^ofl^i ^lAls]-^ ^^i-^"?] 'g^'i'-'a^ ol-g-SH -^-71 SJ-^^ Ai^j. ail^Hl ^^lA>3l-oi ^^^ai_s.ol 
^ RNaseSf <^el ^sj-i-^i-^ ^7Hfo^ ^^1a>3)-21 sr|-^:a^ xi^J" <a=^^ ^«:s>5a^-(i 45J£ 5#S). rL ^>7l 
^^S] a}-^^ XI RNase «-^J«>l CuS0 4SEfe ZnS04 ofl S.^^^S. ^i«l)^AS>5^ ^^^©1 
.^S ^^J-SIS^-^H. Cu2+ ol^o] :f-7l<g £fe Zn2+ ol^o] -¥-7l<gc,l ^Vy) RNase 

sV^ ^isfl^l-ai- H^^"^. Cu2+ oj^o] .f.7l<g Zn2+ ol^ol ^7)<§^ ^V7l-1-S^^ 

2:^^1 2:^^#^ 2h-8-*f^, ^"^"^l Itl-^ ^}7}^^^^i 3i^^] Si^i^S. ^ Slfe Cu^-^ ol-grO) ^7] 

^ ^T^^ ^7] ^>7l-l-^^>a 2:>31-^ ol-g-«1-'^ ^V7l-l-^^^j ^I'^'S"^^ '^H^^tf. 

e1-54Jl4* ^^1 3£^<^>H ^>7>«-^^>a '^>^# Snl-S 5J :f ;^1A>2H. t^^j^S. ^-^sV^^-. 

^7fl 2<a ^^'W 1 mMfil CuS04^ ZnS04l- ^2l*l-Sa:il. :f J^lAVsl-oil^ 7^ S-a^-f-El 2'^ ^^'V^l 1 mMS] C 

uS04^ ZnSO^l- ^lEl^M 7\7}^^-i:^ 2A>«:V^cf. n ^iif So>s^ 7M^7l<?l 7flS|- 7^a^-?-Ei 711SJ- 4-^ 

^ ^"^Sl ^l-7>-i-3}-^>1^ 2:A^l-i- ^lel^l 70% Ol>a-S] ^^-^^ M-Efl^ul, 7l]^2:7l<?l 7l) 

^ s^^YEi 7fl3}- a^^^'v^i -g- ^^2] ^>7>i-^^A^ s^^^ii ^^^] 70% o]^s\ ^-a-ir-g- ^E^-yiac^.. 

Ai, ^^2:3i-s.ol;^ RNaseS] xi^fls]-^ i^S>^ 7>71-#^^a^ ^^xl7lofl #5Lsm 

^ ^^^s] ;^}7l-i-2}-^>g s^^dl s^J*e) ^'^?v ^el^si- 2:A|-sl-7l ^sl-o^ o^^jja. ^ A>u!i-oii cuS 

04^ ZnS04* 0-1,500 ppm^L^ ^7l<^l ^islsfo^ -B-^ ^ SAV5>^cf(£ 7%S). 

^^1 •& ^'^S] ^l-7>-i-^^A^ ^ah^l^l- ^^«V<^ ^el^o.^>«i /C]-7>-l-^^>^^ 

S:^* *7>Al^ 9X^S.S., >8-7l CuS04^ ZnS04l- ^^^1^1- *^«>«1 ^^A]?! S'. 7|1^2:7)oll 2). 

^^°11 ^SSVfe IJ-'S^S ^lelsV^cf. 

^21- ^]^^ CuS04^ ZnS04^ ^^'Hlxi So>Si4 ^xlA>iq-oil $^«(|§iol ^1-71^^011 2]^ 3)- 

^ ^ "9^ ^ alSicf. ^ "^^^ 5^^S3l-s.ol2^ RNaseSl ^^sfl^H] ^(ffi)o,l ^Til^o] 

:i M-El-'^^ -a: Xl-e.^!, 7ll^ 2:71 -^l ^Ib^s]-^ CuS0 4Sl a>^2it!: 100-700 ppm^S i^^y}:^^ Z 

nS04Sl«l-^ajt!: -^S.^ 100-800 ppm.2.S. i^^^t^. £tb, -& 7.^^:^] 2:A^«-^ ^ah^l^l ;*il2: 

€^J-A>-g-^4 ^n^o] ufl-f ^^^^ i^fi^ ^ ^7l 

SjAVai4^(hexaconazole)^l, ■^^^'il (siloxane)?!) ^ ^^o]-! 1-Bl^l^^^(alkylaryl polyethoxylate)?^! 
^17> ^-8: 4^^^ ^iiofl H)-^3l«>cl-. ^^la) ^71 ■^et^'S^S^ ^^>«->^^)^Ai (1998)011 7l7ll^ 

^ol, f'^ofl itj-El- 0.0335-0.05%s1 ^£.5. ^sl«>^ ^^1 HV^aj^j-cf. 
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< S.1 



[I£ 1] 





CUS04 


ZnS04 




100 


100 




700 


800 



^7]S. 121 ^^^a]-s.o];^ RNaseSl b)) S-^i CuS04l- -^S.-^j^AS. ©1^^ 7^°. 100 ppm o]i}s. ^}-%-% 
RNase ^^«1-711 >H «l] >«-l ?1 ^1 *S>7l i4|^<il| 70% <^]^^ 91^^ ^-S-i"* ^li«1-7l7]- o]^-^^ 700 p 

pm Af^^ ^«fl2l 3qsfl# ^ sa?] nfl§.<^l ;g;.flaiAS. stt, :^^2:2]-*<^l^ 

RNaseSl ;^i«l|;H]S.Ai ZnS04» -^-^^^^-2-^ <^1-S-^ ^-9- 100 ppm RNase 1-^^* ^1*11^1 

?1^1 70% ©l^y-sl ^-a^^ ^a.S>7l7V <H^-T-^ ^^<H1. 800 ppm ol'S-Sl al%-E.» ^>-8-^ ^-f 

^ oJiAjf. s.n>s. o]<q«>(| /^>2|-. all, 5J ^V^S. f-S] sJ-t^^ £^ ^^-g-^*. So>Jl.. 7^. ^afl. :a-;^> 

<»1*>, -S- ^'^^ aflofl o^gfl ^4^1 

cj, «l.7l ^A] dilfe ^ ^x^^ <^lA]sl-fe ^, -g- ^"^al vfl-8-oi s).7l ^Aioflofl ^V;gs1^ o>u|cl.. 

< ^X\o\] 1 >^>7>-i-^^Aj ^a:"-^^"?! f^^3L^-^o]^ RNaseSl ^e]- 

< 1-1 ^^lA>2l-sl zl- 2:^-9.S.^E.1 RNase^l ^e]- ^^^1 

^^]A}s:^3] ^e1. °i. #7l. -^il ^ ^«1-^ RNase» ^^^7] ^^<=^ ^-^-^ 



^^lAl-jq. 1 g<^1 10 mM <?l'imS#(pH 6.0), 10 mM EDTA, 1 mM PMSF, 1%[WA^] l-2l«l^ 3lS.^(p 

olyvinyl pyrrodine)-2.S ^^j^ ^^.g.oH^ ^7}t}c^ p^-^fAV^S. sj-ifl^H ^♦sj-ojc]-. 
^ 40% ^'tt^a^.^S. -^^A]^ Jf «}-^iil-AjBt(;«)l^»a^: 12.000 Da <>m)^ <^l-8-SV«^ 5 mM 

^#-8-^-^^l^i ^^«1-S5lcl-. ^ «4 RNase S^jol 7j-^ ^t^^ ^^^^ oloj) RNaseSl # 295,000 -R-y(u 

nit)olSicl-. 



^7l RNase ^Ajo] 7j-^V ^.s Bio-gel P-eOC^^ Bio-RadA> :^]^) ^:^]S. -f^S ol-§-^ 
D>Sa.efl3l(gel filtration chromatography )■!■ ^^*)-^4(Harris ^. Plant Physiology, 89:360-367, 1989; An 
uradha Singh Plant Physiology, 96:61-68, 1991; Shihshie Plant Cell, 6:1021-1028, 1994). -^71 RN 
ase %A^ol 7J-^ 500 td"^ 1.5 cm/AlSl ^iS. 4°C'^lAi -^7] ^i^o\] ^^^]%\ ^ 0.5 M <g^M-H# 50 mM <il 

"^^S-W^S. -^-AJ^ ^^.g-oM jos. RNase* ^'^^ Si^^S. -g-^^]^^-. 



- 6 - 



-i-^s-sl 10-0357422 




^7] aS.o>s.zieB3i|2l ^^}^ 23-25 kDa^l ^^^^<^M ^o]^^s. ^^5)^ RNase 1,282.000 un 

it^ 3i^*vsa4. 

a^. ^^]^}^^ H. #71. ^ ^3) o.s.^El ^7]si\- ^<Q^ ^^^^ z^-zl- 20-30 kDafil RNasel- 

< 1-2 -^^^l^l-JJ)- z]- S2j o.s.-^El ^el- RNase a1 ^-^^ 

z]- 2:3]6i]A-l ^^s]^ RNase^^ 2:31 s-olA^^ 3:Al-s>7l ^sM, ■^^]<^] l-l<^]^'\ ^^^^ ^ Si 

3] 2] RNase* 4°C<H]'H 15% ^^<^}3.^o}u}o]^ ^(polyacrylamide gel)<Hl ^7l<^-i-tl- ^ ^7l<^-g-^ 0.1 M 
Tris-HCKpH 7.4)S. ^'^^^ ^-f'-i-^ofl 3l2.s1 ^M.^ RNACribosomal RNA. Sigma>«-> ^]^) 300 fis/mH 
■i 7]^S. ^7l-*M 37X:<^^] 120^^ ^V^^ ^tgsVsac].. 

£ 121 "S^ill s^Bl, §1. #7l, ^ $«>^2l RNasel ■^■^'^ ^^7} cf# ^ 

^ ^ 5aSiji ^^2:31 ^flAi ^elt!- RNasefe ^^2i3l --^ol ^ »1 RNase ^ 

< 1-3 '"•V^f l-f^ofl irj-^ jj.^3,2i_s.o]ajo) RNase 2i^} 

W^'^] ^^^^-^^]^ RNaseSl ^^7} t\^^] ^A\t}7] ^^1, ^^1. 

^ ±!:7l-^2l S^I^S^E-i -M^Hl 1-1^ f-"at!: 'i'-^^^ RNase* ^e]- ^^1?!: ^ ^-g- 'g-'^^S. RN 

aseS] ^^«>5ic)-. 

z^-z^-o^ ^a^oflAi S-el- ^^^It!- RNase* ^^lo^l i-2fil- ^<^^ 'S'^^S. RNase^l -S-ai^ sf^cf. ^^-7) R 
Nase* 15% #elo}.a^6>nl-o] = ^c]] ^7l<a^^ ^ ^ ^J^ (Giulian G. G. ^, Anal. Biochem., 129, 1983)^ ^ 

ZL ;i2f f-f^<^l ^^\^°] ^iS. 4^ 51-^2:^ ^ol2l^-RNase7> ^^fl^l-^jl o]s.^^ ^r^T^^I- t^^'tS. 

-B-^^^-^"*!^^ RNase7> ^ 5a5i^. 

< 1-4 ^^2l^-^■o]^'^ RNaseS) jI^S. ^><fl • 



^Al<^l l-loflA^ ^el- ^^]A\s^3] g^2-3^2\-^o]^o] RNase* ^^^S. ^:^M7] t^St^^ 

T^^sV^i^. ^7] 3^^2l^-^■o]^o^ RNase* -asel^-lOCCentricon-lO, Millipore)^^. ^ S-hu- 

S S^(Mono-S column, Amersham-Pharmacia)^!- FPLC Al^tfl(Bio-Rad)* '=>]-%-^ o^o]^-jiL^ aS-^l-snEfl 
Ji|* ^1-71 ^^ofl l^av^ 1.0 me/^Sl -^^o.^ 0.5 M <§^^S.W, 

50 mM °]^H-S.f-(pH 6.0)^S. ^#•§■'5^* o]-%-t\'^ ^^-^-l^^. 



ZL 7j-fi- M-E^vfl^ 2f^^2l SI RNase ^^sf S2 RNase ^^^l Sl^r^l^cf. o]e\^ 2^fr^ RNase 

S-'S- ^^UV5t7> -ff^^^^^^S. ol^^^^](heterozygote)S 2^^^ S^^S:^-^o]^ RNase 

7> ^^'ll 51-71 ""fl^-ol^. ^V7i RNase€--a- ^;=^>^ ^ ■f-^^'^l zl-^l" cl-S.nl S-S-^-^K 2"11 ^el^V^cl-O: 

Self-incompatibilitySl ^l^^^V). 

< S.2 

s[^S:2\-^o]^ RNase ^;«114^2l z^- j^:^]^ ^.^^aJH HS.^ 
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[S. 2] 





^^1 ^«>^^^cf(/ig//i£) 


^ t^jHunit) 


t^jHunit) 






7.52 . 


1,282,000 


34.10 


100 


40% 


1.25 


295,000 


157.33 


22 


BiogelP-60^<^4 


0.047 


10,350 


880.85 


18 










FPLC(MonoS) S1S2 


0.016 


136 


8,500 


10 


0.019 


114 


6,000 


14 



a: «a=^ ^TlK^Sfl '3= X unit) 



•^J-7li 2°11 ^je|^ «>4 ^ol, jLit # 1-^^^ SI RNase^ S2 RNase7> z]-zl- 136 114 -^-bJolSi^'^ atb. ^ 

ol^ S-^^-a- SI RNasei4 S2 RNase7> z]-z]- 8,500 -fr^s]- 6,000 -B-':^ ^^1 S.-%:-S: 100% 7lg=o. 

S ^^l-y-*}^^ i41 SI RNaseSif S2 RNase7> 10%i2l- U%o]^^. o]s.^^] ^^lAj-sfa] ^^^aj-s-o];^ 

RNase7l- jl^3E.S. ^^OlslSi^^ ^ ^ SZ^f. 

< ^^]^] 2 ^^2,ai-s.o]^ RNase-^l si?!- y^}7]^^3] 

^1-71 -^Ajojl l-4<Hl^i 31-^3:31 -s-o] ^ SI RNase7> 7}7]s!r^$] ^^sj- ai^j-o,] n)^]^ <^§^ 2:A)-§>7] fle>o^ 

-g^* ^^i, =^#ol]A^ 'd*'>1^m 471^^^* ^elsj-^Cf. ^S]^ ^AH] 

l-4oflAi SI RNasel- z^zl" 0, 2, 4, 6 -8-^(nig min-i in«-i ^7>^ ^^Bfl^)oflA-1 281C«H1'^1 2 

4Al^ 'a-(Pt)2:^ ;^i.7isi.«^ ar<^«l-^4. ^7] ^^J-afl^lfe 20 mM Mes-KOH(pH 6.0). 0.07% C 

a(N03)2- 4H20, 0.02% MgS04- 7H20, 0.01% KN03. 0.01% H3B03 ^ 2% t^^^sJ'H 9X^^ 

^7] Ai;g- ofAj- ^^^jjfl-s 3<H1A-1 5j-^3Lal-^ola]siRNase7> ^7>sl;^l cfl2:^(A)sl- Hja 

Sil- n)) ^^2:^-^ol^SlRNase» 2. 4, 6 -^"ji-^S ^7>^ ^-f (B.C^^D)"!! 471:^^3] ^^o] 5l;q]5)Sicl-. 

ols.-¥-El ;^1-7>1-^^A^^ -B-^^Vfe ^^^i^ ^^>7> ^^2:21 -^o]^ RNaseel-fe a>^^ ^ ojojcj-. 

< ^^Hl 3 ^^2:2l-#olaj RNase 7i]stl;Hl 

^1-71 ^^]<A] 1-4'Hl^i 3^-^3:2] -s-ola^ si RNase ^ S2 RNaseofl ^sfljL:ii2l ;^^Sfl;?flS. -sj-g-sl-^ 

^7}t}<^ -^7] RNaseSl «-a^ ^Sj-l- ^Aj-sj-ca^. ^aVa^«?l RNase 1"^^ ^^^ll-, ^l^b^^l RNase 
«fl^1* ^ -g- ^i'gSl ^^2:2i-s.ol2) RNase^l ^i*^*^ ^7V5>o^ RNase ^^Sj-^cKsingh A. 

■S-, Plant Physiology. 96:61-68, 1991). Zl ^ 7,\^:^\^ cflS^^o] ^^o} ^b^;^ ^S|1Jl4i -^^l;*!!"?! EDTA. RNa 
se ^^^l-y CaClg, ^l^^-y RNase 1"^^ ^■1*fl;^1S DEPC(Sigma). S^-^^^ -s-o] 2j RNase 

^ Ji*^*?! ZnS04 ^ CuS04l- AA 1 mMS. ^7>5H ^^tb RNase 4°]] uj-Efifl^c}-. 



::i 2^-^3:31— s-o]2l RNaseSl ^-a^^ 1 mM ZnS04(^ 288 ppm)iZj- 1 mM CuS04(^ 250 ppm)* AA 
^7V*>5a^ ^ ^-^-g-^ofl-Hs) RNaseS] «-^J(qla^) 100%fi}- ajHSM 15% ^.t^^tW 7.]^^^z\, dE 

PCS)- Aj^f'O] RNase Stb RNase<Hl cfls>ol #a^ 7^«l]3Lj!}-7> ^^§>^ ^.^f 6\% 

^ HS^^^ ^2h*°ll >^V-g-«- nfl ^ ^Itb* ^ul Sii^. olS.-^El ZnS04i4 CuS047V ^^3l^-^o\^ RNase 



< 'S'^lofl 4 RNaseSl xisfl;^! ^^el^ll A7}^^^ -tl^ 
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^7] ^Ajc^l s^Hl^i ^^i^i-s-olaj RNasefi) ^Isfl^lS ZnS04 ^ CuS047> 7.}7]n^s] Al;g-oii v,]^] 

^ "5^* i43)-7l flsM, cf^4 Aj.7i g^^2l^-^o]^ si RNase 10 -fi-'5i(ing min-' 

m*-' )^ ^^J-B11^1«H1 M^M^L 1 mM, 2 mM. 5 mM^l ZnS04Ss}- 1 mM, 2 mM, 5 mMS] CuS04t ^7} 

t}c^ ^Ajofl 2i4 ■f-<atV •S-'^ ^^^^ all'a=*>5jl4. 

E. 5S1 -tl^ <3=^ RNaseS) 1 mM ZnS04. 2 mM ZnS04S'l- 1 m 

M CuS04 M7}S- <?1§H ^4S1<H ^^^o] cf^l -il^J-*]-?)! s]^ ^« ^ SlSicI-. ^I^-^-eI ZnS04 ^ CuS04 
7]- s^^^^-^o]^ RNase l-^^^l Jl21-^<?1 «11 ;«fl o) ^<il5lSicf. 

< -a^l'^l 5 '^l^'^Sf' S.n>£<HlAi f^^3,^-^o]^ RNase^l ^l^ll^^l ^a^^l7l ^ 2:A> 

< 5-1^^2:31-^01^ RNaseSl ;^-l«ll;^l ^^ejAl^l 

^'^sl 2^-^2;a]-B-ol^ RNaseSl x^s|l;Hl S.^-^ ^^1 S^oH^i ^^s>7l ^sH, c^^^ -8r^(cfl?b'?l^ ^^i-^JE 
^-tt^l ifl^7>l-s^i:litl-51 ^;<ll)ol]Ai ^flBflSlol 9X^ S.^}S.o\] ^^Si\ ^^2,^-^o]^ RNase* *1el5>^i^. 

^ ^^^21 ^^^z\-^o]^ RNaseS) x^^fl^l *^5lA]7ll- ^^^^M ^t\<^, 7llSl-^7l($-S-iel ^^^71 ~ '?V7fl(MW) 

7mf'7l(n}-7]lAl). 711^^71(^71) l«a ^~S|-7] ^e}-7l )ofl >S-7l ;5l«ll;*lll- ^e|Sl-^Cl-. -i^^S] ^^o] C,]^o]^] 

^ ^l^cfl-a 9Al~llAl A>olofl ^V7l ;^-lafl;ql ZnS04fe 1 mM(^ 288 ppm)S. ^7m'^3L CuS04^ 1 mM(^ 2 

50 ppm)S. 2:A>S>J1 Zl- 'M^'HlAi 25711 ^7l(Al-3q-2l ^#2:31. ^Si i^tb ^3^2: 

3l)<^l cfl^V 4^ ^^Sl ^2l-»a 3<^ -f-Tim-^-S ul-El-vflSicf. 

< a 3 

^^^.aj-s-ol^ RNaseSl ;^-l«ll;*)]7> o\^S^ S.d>s.s1 ^7) ^^j7]'i 



7]) 5^ A] 7 




ZnS04l mM ^^^e^A] 


CUSO4I mM ^sl^l 






92% 


91% 






90% 


91% 






83% 


86% 






71% 


74% 






30% 


37% 




7)i5^ 2^ ^ 


0 


0 




7W l^J ^ 


0 


0 




°J7|1 


0 


0 




^J7fl l^J ^ 


0 


0 




^J:7D ^ 


0 


0 



^^•71^ 321 ;ia!l-°fl^i "t Stl^ol. -S- ^'^Sl s^.^2:al-^ol^^ RNaseSi xisll;Hll- S1-7)^a^ ^7l(°l:7ll A'U-l'U ^) 
<^ *^e1«l-Sa^ nil 70% o]^3\ ^l-7l^^<Hl fil^V ^Ji^ ^ SiSi'^l-. 



< 5-2^^3i^-^■o]^ RNase^l 7il8|l;«flsl -^s. ^^o)! n^-^ ^-g^ ^ e}:S|l 2:A]- 

ss[^2i2\-^o]^ RNaseSi ^i^il^^lSl ^£<H1 i4# 5^ 2Al-*}7l ^^V"^, -& ^^S\ ^^2^^-^ol;^ rN 

ase^l ^isfl^^l-y ZnS04i2l- CuS04» -^S-t^ o>'^Sf' Sn>So)l ^7ll 4<a^<Hl 
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at!-, ^ ^^S] ^^^^-^.o]^ RNase^ ^-IbH^IS] s^<U S^^^lS^i^ J:^^ ^cflS}-^!?'!?! ^sM, ZnS04 £ 

CuS04# -^l^f"?! «54si4#(hexaconazole);Nl. -a^^11^(siloxane);^l ^^o]-^ l-el<^l^^^(alkylaryl p 
olyethoxylate)7ll ^^^Hl* ^lai^'^Vt Ta^>^>-8-*9=(^^>^l-8-<9=)<>fl ?^?n 

< S.4 

Sn>s.dl| cfl^ ^^Si^-^o]^ RNaseSi T^n:^] ^B.^^<^ 4^ ^ q=«ll 
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4oll^-lfe ^^^-fl^Ksiloxane)?)] ^Sj-^lK^Vf-t^ : cflt!-°l^ -i-^^ 'gSl-^l-^V)* 0.0335%5. ^^tt 

-f-^lSit-S-S. i^El-uflSic]-. ZnS04£l ^-f<^l^ 100-800 ppm^l S.^ ^^lofl^i =-;^s^oj^ xifls. ioo%S. 7]^ 

^ nfl 70% ol^Sl ;^>7l^^«>fl altt ^^*<^1 900 ppm o]^^2] ^S<Hl^i^ ^717]- ^^t\7]^ 2i7M 

^^S)^ o^sfl7> <a<^>icf. CuS042l ^-f ofl^ 100-700 ppm3] •^^oflAi s.^ ^7]°]]-^^ ^^SlSi^ tfll- 100%S. 7] 
«fl 70% ol^a] ;^f7ls|-^oi] s]^ ^^-to] ^^5]Sio.B^ 800 ppm <^]^s] ^HoflAife o|s||7i. 'a<Hid:4. 

< ^'^H 6 ^^lA>3|.oflA^ ^^3.3|_^o]3^ RNase^l ^n^] ^^^]7] ^t^S ^ 3:>^> 

< 6-1^^2:^ RNase^l ^^^] ^^■<\7] 

^"^21 g^^2,^-M.o]^ RNaseS] 7;isH;ql ^ji]-!- ^;«)] i^J-<HlAi ^^*>7l ^sM. "S^-g- ^^(cflt}-'?!^ ^^^S. 
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^ ^'^S) ^^3,^-^o]^ RNase^ ^-l^ll^l ^^^]7]^ 1^*1-7] ^7l3:7l($-S-j2.el ^-^j7l~'?}-7lj ^ 

7l^7l(PV7l)Al), ^7l^7l(n]:7ll 1 ^~2}-7l *^7l ^1-7l ^^^4* ^7] ^iei)^]ol] ^^A^j O] (sUoxan 

e)n] ^^^H^W^: ^-f-^. cfl^Vol^ 0.0335%S. •S-^^.V 2:'<^1-* ^7] 5-12}. 



< a 5 



RNaseS] Sfl 71- 3^7] ^^1^711 ^^-^r 



[3. 5] 



7ll^Al7) 




ZnS04lmM^elAl l^i- 


CUSO4I mM ^e]A] 


2:7] 




92% 


91% 




71131- 
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86% 




71] 3^3°^^ 
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t7] 


°J:7ll i-a 
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0 




°J7|) 2-^ ^ 
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0 



^^7lS 5<^1 ^^Ik ^o] «l^]AVa!)-Sl 3l-7l^>'j 2:7l(°>7ll 3<a~5^ ^^t-V ^ s}-^^3] - 



aseSj ZnS04fil- CuS04» -^S-tS. ^^lAj-sj-oil '£[•711 4'a^'>fl ^He^^VS'^. 

a^. ^ "k^^ ^^3^^-^<>\^ RNaseSl ^iSll^lal 4<a ^-M 2:«^1S.a1s) Jl^^ ^cfl^Al?l7l ^SM. ZnS04 £ 
CuS04<Hl ^^^11?I(siloxane)7ll ^i^^K^f-^: ^^5?, i^^'?!^ ^■¥-^^^^>*-»S 0.0335%5. 

< 5 6 
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[il 6] 



-^jL^i^ ^£ (ppm) 
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•^7lS 6<H1 'g&lt!- ZnS043; ^-f^lfe 100-800 ppm^ '^^''fl^i 70% ol^S^ xl-7l^^ofl S]^ ^^#0] 

^JiSlSi^B^. 900 ppm ol^Sl :^:£o||A]^ ^7l7> %^S>7li4 2:7l<i|| ^^^^ ^^7} "aolidtcl-. CuS043l 
100-700 ppmSl •S^oil/'.-l 70% ol^S) ^W^^-^Hl 31^ l^-i-<»l ^^.SlSil^H 800 ppm ^'^l ^ 



z^z^Sl ^^^^i^^ 25711 ^7H cllt^ 431 *7l]^2^S><:»^ 

^7] ^AHl 5 ^ 6^1 ■& ^^31 ^^2,^-&o]^ RNaseal ^I^H^Hlfe «fl-f;<]-^l^ ^1-7>1-^^^^ ^#S1 

^>7>1-^^^^^ ^TilSiol El-jq-Al^ ^ 5a-g-ol ^t^SlSicl.. 

4V7H)A^ ^3^^ H>i2l- ^o], ^ ^vtgo^ 21.^^31 _s.ol^ RNase^l ^•1sil;«ll^l ^^-g CuSO 4 ^ ZnS04 1- ^#21 

7)121- ^7l($-g-iL5^ ^^j7l~°J-7|l ^]^^J-O.S.^ 7.}7}^^^^^o] El-3l-Sl 5i ^l-7l Sl-^<Hl 2]^ ll-Tga) 

5J ^-Mol -B-£Sl5icl.. ol-Hl-Al. ^ ^.^o^ s3-^2,aj_s.ol2l RNaseSl ^^Sfl^Hl* -H-Jl^^^AS i^^ffe 7.}?} 
^n^^i A>21.. all. o}^^ -i-aj 4^^011 21 ^^HS. ^2l^o.s.>M| ^SLS] 7llallS>>^l ^JLS. 

^ ^^-a^ -3- ^ si^ ^-a^tl 7iluil'8-'S^ ^1^-fl-ci-. 

(57) -^^Sl 

1. 

^^«J- 2. 
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3. 

^T^^ 4. 

RNaseSl Cu^* ol^o] ^7l<g 60 Ml^l 700 ppm Sfe Zn 2+ ol.^o] 

^7l<g 40 ^^1 800 ppm^ 7m7]<^ ^%<=^ ^3E.^^S.^ ^^S] ^}7}^si^^^^-g: S^*>fe >S-»g. 

t 

5. 
6. 

8. 
9. 
10. 

12. 
13. 
14. 
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^^1 

15. 

^1 4*M 9lo]^^, ^7) Cu2+ ol^o) ^^jg ^7l<S afe Zn2-^ ol-BrO) ■^71<§S1 -S-o)^^ %A>. ^AV, 

^^■^ 16. 

^1 15*j-^l Sl<H^i, Cu2+ o]^ol ^7]'^ Zn2+ ol^o] ^7l«gS] ^o]^^ ^aJ-o) ^ol^g^o] 

^^*J- 17. 

^1 4*J-°fl Sl'H^i. Cu2+ oj^o] °.7l<g £^ Zn2+ ol^o] -¥-71 <S^: 0.0335 0.05%2) ^Afs 

M-#;^l(hexaconazoIe). ^^><fl^;Nl(siloxane) ^ ^^oj-l §eloj|s..gx).;^l(aikyiaryl polyethoxylate)S. ^^^^ * 
^S-f-E] A}@l5)fe sl-i4 ol>5J-oi ^3|-;Hl<S). ^^s].^ ig-ig. 

18. 
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